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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on May 12, 2009 has been entered. 

Claims 1, 9, 13, 15 and 17 have been amended. Claims 1, 3-9, 13, 15, 17 and 19-30 are 
pending. Claims 23-28 and 30 are withdrawn as being drawn to a non-elected invention. Any 
objection or rejection not expressly repeated has been withdrawn. The text of those sections of 
Title 35, U.S. Code not included in this action can be found in a prior Office action. 

The declaration under 37 CFR 1.132 filed May 12, 2009 is insufficient to fully overcome 
the rejection of claims as set forth in the last Office action. The declaration will be discussed as it 
applies to rejections below. 

Claim Rejections - 35 USC§112 

Claims 19-22 and 29 were previously rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

However, upon further consideration, it would appear that the claim is broad rather than 
indefinite. Essentially, any product that is not saturated would reasonably be considered dried. 
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The examiner does not agree that "dried" as currently stated in the claims requires a product 
subjected to the drying process described in the preparation of products A, B and C. This 
rejection is withdrawn . 

Claims 19-22 and 29 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the written description requirement. The claims contain subject matter which was 
not described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that Applicant, at the time the application was filed, had possession of the claimed 
invention. 

The claims recite the limitation "dried" cellulose II. As discussed above, this limitation 
could be interpreted in a variety of ways. However, the only reference found by the examiner 
with respect to "dried" cellulose II is at page 21, paragraph [0030] of the specification, wherein 
the cellulose II product is prepared by a particular process and then dried at 70° for 6 hours to an 
unstated moisture content. The specification therefore provides support for a product prepared 
and dried in this manner but not the full scope embraced by the term "dried cellulose II." 

Applicant's arguments filed May 12, 2009 have been fully considered but they are not 
persuasive. 

Applicant argues that drying the cellulose II is described at paragraphs [0019], [0029], 
[0030] and [0037]. 

It is noted that [0019] is drawn to the description of drying the final derivatized product, 
not the newly prepared cellulose II, per se. The other cited passages simply describe the process 
(70° for 6 hours) discussed by examiner above. 
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Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1, 3-5, 8, 9, 13, 15, 17, 19-22 and 29 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Pieschel et al (WO 99/28372*) with Kroon-Batenburg et al (Glycoconj. J., 1997) 
to support inherency. ^Because this reference is not in English, the examiner is relying on US 
6,579,977 to indicate its contents. 

Pieschel discloses the preparation of a biosorbent product for removing heavy metals, 
comprising cellulose that is phosphorylated (5-10% phosphorus content) and carbamidated. See 
abstract; col 4, lines 26-28; and tables in col 12 and 13. The product is prepared by a process that 
requires the essential step of driving off the moisture in the reaction mixture before the actual 
phosphorylation and carbamidation. See col 4, beginning line 26 and continuing through col 5, 
line 15 and examples. The reference discloses the use of the product in an adsorber column. See 
col 2, lines 57-60. 

The reference is silent with respect to the form of cellulose that is used in the production 
of the product. However, it is the product itself that determines patentability. Furthermore, it is 
known that the derivatization itself results in cellulose II structure, (See Kroon-Batenburg at 1 st 
paragraph) so it would appear that regardless of the starting cellulose, the eventually prepared 
phosphorylated/carbamidated cellulose would have the cellulose II structure. It may be that the 
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two processes result in distinguishable, but the burden is on Applicant to demonstrate any 
difference(s). 



Claim Rejections - 35 USC §103 

Claims 1, 3-9, 13, 15, 17, 19-22 and 29 are again rejected under 35 U.S.C. 103(a) as 
being unpatentable over de Pieschel et al (WO 99/28372) in view of Reineke et al (US 
4,851,120). 

Pieschel teaches as set forth above. The reference does not teach the biosorbent product 
in the particularly recited forms of claims 6 and 7. 

Reineke teaches that anionic polysaccharides, particularly cellulose derivatives, such as 
cellulose phosphate, in the form of membranes (or "fabric") have utility for the adsorption of 
metal ions. See col 2, lines 20-26 and col 3, lines 36-55. The reference further teaches that the 
membranes may be formed into any desirable shape such as convex, concave or tubular. See col 
4, lines 48-55. The reference does not specifically teach the use of the product in the form bag or 
a cylinder or fabric inside a water storage tank. However, it is noted that a bag could be 
construed essentially as any non-flat membrane, as suggested by the reference. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the Pieschel biosorbent product in the forms taught by Reineke with a 
reasonable expectation of success. The artisan would be motivated to use this product in said 
forms because it is expressly suggested in the art. Pieschel specifically suggests water filtration, 
so the use in any water-containing vessel would be obvious. 
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Claims 1, 3-5, 9, 13, 15, 17, 19-22 and 29 are again rejected under 35 U.S.C. 103(a) as 
being unpatentable over de Magalhaes Padilha et al (Talanta, 1997) in view of Ford et al (US 
2,482,755) and Zeronian et al (J. Appl. Polym. Sci., 1980) as set forth in the previous Office 
action. 

de Magalhaes Padilha teaches the use of cellulose phosphate in chromatographic columns 
for the adsorption of metal ions from aqueous solutions. See abstract, for example. The reference 
cites the method of Ford in preparing the cellulose phosphate. (The Ford reference cited in this 
action appears to be the one cited in de Magalhaes Padilha, but the patent number is truncated.) 
The cited method treats a cellulose substrate with a phosphoric acid in the presence of urea. See 
examples. The method does not exemplify a cellulose II product. However, the reference 
expressly suggests the use of cellulose substrates previously subjected to other processing, such 
as mercerization. See col 9, lines 46-50. 

Zeronian teaches as set forth above. The reference further teaches that mercerization prior 
to phosphorylation has the beneficial effect of making the cellulose more receptive to the 
phosphorylating reagents and resulting in a more uniformly phosphorylated product. See page 
522, lines 1-3 and paragraph bridging pages 527 and 528. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the metal-adsorbing system of de Magalhaes Padilha by 
modifying the method of preparing the cellulose phosphate used in said system. The artisan 
would be motivated to pretreat the cellulose starting material by mercerizing it as suggested by 
Zeronian in order to make the cellulose more receptive to the phosphorylating reagents and a 
more uniformly phosphorylated product. One of ordinary skill would reasonably expect success 
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in making this modification. It would be further within the scope of the artisan to optimize the 
degree of phosphorylation for metal adsorption through routine experimentation. In carrying out 
the procedure in the presence of urea, the product would be carbamidated. 

Claims 19-22 and 29 are recited as product-by-process claims. However, even though 
product-by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself. The patentability of a product does not depend on its 
method of production. If the product in the product-by-process claim is the same as or obvious 
from a product of the prior art, the claim is unpatentable even though the prior product was made 
by a different process. In the instant case, Dr. Yabusaki's declaration demonstrates that the 
cellulose product prepared by a particular method set forth in the specification demonstrates 
greater metal adsorbing capacity. However, these data are not commensurate with the scope of 
the claims. The results appear to depend on a particular process of making the product — the 
particular mercerization and drying protocol described in the specification and discussed above. 

Applicant's arguments filed May 12, 2009, have been fully considered but they are not 
persuasive. 

Applicant argues that Zeronian teaches away from the use of dried mercerized cellulose. 
However, most of the claims do not recite the product-by-process limitation requiring the use of 
dried material. Furthermore, the product is not limited by its method of making unless it is shown 
that that method confers some distinguishing feature upon it. The declaration discussed above 
demonstrates such a feature, but it is only for a particular sub-set of the "dried" celluloses 
embraced by the claims. 
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Applicant further states that "it would not necessarily be expected that Ford et al's 
product is carbamidated cellulose phosphate." However, no evidence is presented to support this 
hypothesis. 

Applicant further discusses the unexpected results set forth in the Yabusaki declaration. 
This is addressed above. There do appear to be unexpected results, but they are not 
commensurate with the scope of the claims. 

Claims 1, 3,4, 6, 7, 9, 13, 15, 19-22 and 29 are again rejected under 35 U.S.C. 103(a) as 
being unpatentable over Reineke et al (US 4,85 1 , 1 20) in view of Zeronian et al (J. Appl. Polym. 
Sci., 1980) as set forth in the previous Office action. 

Reineke teaches that anionic polysaccharides, particularly cellulose derivatives, such as 
cellulose phosphate, in the form of membranes (or "fabric") have utility for the adsorption of 
metal ions. See col 2, lines 20-26 and col 3, lines 36-55. The reference suggests the preparation 
of cellulose phosphate by reacting cellulose with phosphoric acid and urea. See col 3, lines 13- 
17. The reference further teaches that the membranes may be formed into any desirable shape 
such as convex, concave or tubular. See col 4, lines 48-55. The reference does not teach the use 
of a cellulose II phosphate. 

Zeronian teaches as set forth above. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention to prepare metal-adsorbing membrane comprising cellulose phosphate by preparing 
said cellulose phosphate by reacting cellulose with phosphoric acid and urea, as suggested, with 
the modification of mercerization pretreatment taught by Zeronian. The artisan would be 
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motivated to make said modification in order to make the cellulose more receptive to the 
phosphorylating reagents and a more uniformly phosphorylated product. One of ordinary skill 
would reasonably expect success in making this modification. It would be further within the 
scope of the artisan to optimize the degree of phosphorylation for metal adsorption through 
routine experimentation. With respect to claims 6 and 7, the references do not specifically teach 
the use of the product in the form bag or a cylinder or fabric inside a water storage tank. 
However, it is noted that a bag could be construed essentially as any non-flat membrane, as 
suggested by the reference. The reference expressly suggests the treatment of water, so it would 
be obvious to one of ordinary skill to use the product in an appropriate form in any apparatus 
where water is processed or stored. In carrying out the procedure in the presence of urea, the 
product would be carbamidated. 

Claims 19-22 and 29 are recited as product-by-process claims. However, even though 
product-by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself The patentability of a product does not depend on its 
method of production. If the product in the product-by-process claim is the same as or obvious 
from a product of the prior art, the claim is unpatentable even though the prior product was made 
by a different process. The Yabusaki declaration applies to the "dried" limitation as above. 

Applicant's arguments filed May 12, 2009, have been fully considered but they are not 
persuasive. 

Applicant's only argument appears to be limited to the superior properties set forth in the 
Yabusaki declaration. This is addressed above. The results are not commensurate with the scope 
of the claims. 
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Claims 1, 2, 4, 8, 9, 13, 15 and 17 are again rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bernadin (US 3,691,154) in view of Zeronian et al (J. Appl. Polym. Sci., 
1980). Newly added claims 19-22 and 29 are included in this rejection. 

Bernadin teaches the preparation of cellulose phosphate using the urea phosphate method, 
followed by the conversion to an alkali metal salt. See col 2, lines 15-64. The reference does not 
teach a cellulose II phosphate. 

Zeronian teaches as set forth above. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to prepare the cellulose phosphate by preparing said cellulose phosphate 
product by the urea phosphate method, as suggested, with the modification of mercerization 
pretreatment taught by Zeronian. The artisan would be motivated to make said modification in 
order to make the cellulose more receptive to the phosphorylating reagents and a more uniformly 
phosphorylated product. One of ordinary skill would reasonably expect success in making this 
modification. It would be further within the scope of the artisan to optimize the degree of 
phosphorylation for metal adsorption through routine experimentation. In carrying out the 
procedure in the presence of urea, the product would be carbamidated. 

Claims 19-22 and 29 are recited as product-by-process claims. However, even though 
product-by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself. The patentability of a product does not depend on its 
method of production. If the product in the product-by-process claim is the same as or obvious 
from a product of the prior art, the claim is unpatentable even though the prior product was made 
by a different process. In the instant case, there is no evidence that preparing the product with 
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dried cellulose II confers some property that makes said product distinguishable from one 
prepared in another manner. 

Applicant's arguments filed May 12, 2009, have been fully considered but they are not 
persuasive. 

Applicant's only argument appears to be limited to the superior properties set forth in the 
Yabusaki declaration. This is addressed above. The results are not commensurate with the scope 
of the claims. 
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